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Fig.2 Current density distribution before and after cathode optimization
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Fig.3 Current density distribution at various angles after anode optimization
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Fig.4 Voltage distribution at various angles after anode optimization
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£ 82 - T E AR & %4 BETE

BHA 55 B B TE X TR B, Wik S I e o S v e
DL X el K P B e O i i b D31 1 ) 7 RO
HZ WA, BEE FHAR BT A58 T, BB DX =
Yk A1 0 R S [ R DAY I I DX Sl 3
[ FEL SRR P O A%, B 1 R X a2 i O ] VL A B
TET )P ek 25 L e T DAY %) AR AN 7 o il i L A B
] -5 23 A TR, Bl 1 5% it 4 B O AR
R, IR LA R EE T R B — R R

H1 T B RS BRI A E 08 A0S v AP R I 1 )
ARG 0T DR AT L3 5 3 > 48 R I R AT £ oK 3K
S HHRM R, £ 1A RIS T
U R R RS, NIEL 5 3R 1 AT LR Y AN [) PR AR
15T £ 79 P, PR A B R IR B 1 310 K, T I AR f5 £
AR, F AR DA ) AR DX S A A s o 2 B R
15U 10°80F, AT ISR Bl i C 40955 1340 K,
PR PR I T FEE T o L A 9 P8 DX 1) PN (LR g ) f
figp R E 23 PR PHARE PO T AR 3, DA I A FRL P80
BHAR At o 8ot 4 A e AR EE M 1310 K, e i
&0 1334 K, il & REAE AT 25 DRI A P4 T F A IR
JiE, [5] Ff RE JT FY)  Jo AU DX el it 8 L 2457 7E 1 325 K
(8 TG L4 R B ) | RRAE IR 2598 1) AR
SCRIFSE B A P 5 A P AR E

R AEIBHARMUA T 5 e
Table 1 Highest temperature at different

anode angles

filiffa/ () 0 2 4 6 8 10

RE/K 1332 1333 1333 1333 1334 1340

2.3 A REIAFENEENERIGHHT

SCHRL 8 ] %5 BH B IH #E HE AT 70 B, & B0 BH AR 7E T8
FEJE AR AR, R AR AL SRR S5 M B A e 2255
R AR ek AR XoF E, A3 R 52 )

AT B BEAR RIS IS A f A 80 Bt e
G oA e G PR, PR X — Al b AN [R] BHAR 4 A
TR AT IS0 AT, ARl AT A 9 B SRS )
FISEFRA =255, FEAR AR AR B T E 300 ~ 360 mm,
10 mm A — A2 A0A6 B, b AT = 4RI, 15 8] T
BEARAGFR by 8 B AS [R 47 AR B HL 37T 28 i S5 (EL A
mE 6 Fr,

M 6 ] LUE ), TR o 80 BT, A [l 4 A
TR P H L 28 A AR — B, kAR R AR S
ARG IS FEL AT 285 BB 3 AT R R A % B K/ VAR AR, Bt B

WA AR EASWTAE AL, BH AR 55 BH B =2 8] f B 3 258
SIS, AR X W R B AR AN B
M6 AT LA 4 AGREE S 300 ~320 mm B, H
M EEAL EFF,320 mm BFRGATH & FESE — B F
R, DG, 76 BH AR 050 f oA 8° A BH B 4 A IR E
320 mm B, HLREASCRA X B

7 R PEAR A fA R 8° BN TRl e AR T IR
JE A T 3 AR ], 26 2 S [) BH AR 47 A TR B X Bz 11
H A B i . NI 7 AT DL Y RS A A TR
AR, AR I BE 53 A SEAS B AT A4k, BRI v [ 5
AN R S AR =2 T g DX ok b ff 0L e s, BRI 22 843
R ENTTNE A e 251 (55 20 o SO S S 5 55 < T
FEARXT T Lo oy, Bl BHAR A AR BE 32
R, L AR R T AR ] 14 R 5 {1 i A % 4 iR
DX 35§t i o AR A A TR BE B 384 I R A% T B R
FRURE , e Y DX SR Pt 430 o i A L 5 BRI T3
o3 BT RE B R RRATG BRI A It X3k %) i 3 25 B 2 4R
JEASAR Y B AR S G A A SRAIG SR T B
AW LB B SN R 2 h, 22 £ IHARE
320 mm B, fe il A 10334 K, B AR E N
1308 K, & J@ WAL X R B 1 324 K, S A5 &
FEL i P L i R DX [ SR

T2 AN PR AR AR BE X ) P A R v i
Table 2 Highest temperature of electrolytic cell
different anode insertion depth

RE/mm 300 310 320 330 340 350 360

HEE/K 1334 1334 1334 1334 1334 1335 1335

3 45

ACLL 8 kA F b W AN M BT R B T
8 kA s - L AR ) = AR | SR B A R AR I
PR 2% H A AL Hi 3073 A AR, 755 LA R 4596

1) IR G R IR 2 BRI S5 4 6 65 2800
AR I A P BRI A IR T R AR
S LA IS B T LR R B A T
LTS FhL R T A S A P

2) 38 3o KT BT 30 5 B 2 WL 168 13 , WA i
O TR, 5 9P, 2 T B 18 (75 B 22 i F 2
SIS L A A TS IR K ORI R RS, ke
L SR T TR A A U0

3) B B L BRIV ALSS | BRR 5040 o 8° FLIw



2023 4 12 A5 6 1Y) SEWIE ST B BHARSS R D0 A0 s L R AR v, B3 B - 83 -

HLL /A - m?
. 4830x10*

& o ==

HLL /A - m HL LA JEE/A - m
- 4.8.49x10*

A 8.44x10* S -
10° = = XI0*
_;,_"_.!_._...,. <+ ‘

| ‘ |

=
=
=
=
=
=
=
=
=
H
8
H

TITTENIRRNEIT

Wil i

|

| |
S

1
{
LLLELLLEE R ER PRI

ORI DRI IS CNONONI00 X
BROINLIEIGELI OO NS =
BH— IR O ESTOS NN

O R
S = RO NI~
SN OONLIO~TNROIRNO

(SOOI LIS ACAACI 00

A OO TR E TR
AoniazolaloLite s Slniotai—oh
SHLSIAROBHT oI —50th

=
|
4
‘

LA /A - Hh /A -
4 834x10* A8.32x10*
x10* X

: 2 _f"f?:_:i ==

HL 2 BE/A + m2
——————— a834x10* =
.~ x10* e

I IEERENEERND

B
g
g
g
g
£

LLLLLLLE R iR i inais

O OO NI s B LANAI=I00
& SN O RO RO RS
BRRRRSUDSRR—ITO

< I OO

4 ORI EIEIT

4

¥ ; o {
(f) 350 mm

(e) 340 mm

HLHLE FE/A - m™
4 8.27x10*

— 104

TITENNNIEDD

S OO NN B B UAS\OVNINO X

W
o

I

S e ———

i

O OWOLANAN—UNO B OON~I—=IO
\O~ID O NDINONDI NI SN LICOTN— 0

« EENNNEDNNNNEN

(g) 360 mm

Bl 6 AN[a] FHBR I A TR F 370 2 8 S B o A 14

Fig.6 Contours of current density at different insertion depths
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Effect of anode and cathode structure optimization on

electric heating field of rare earth electrolytic cell
GONG Yaoteng, CHEN Zebin, LYU Zhaodong, PANG Qishou, WAN Fuxing, LIU Sheng
(School of Mechanical and Electrical Engineering, Jiangxi University of Science and Technology, Ganzhou 341000, China)

Abstract: Aiming at the unreasonable distribution of electric heating field caused by the deformation of anode after
consumption and the excessive current density at the bottom of cathode rod in rare earth electrolytic cell, taking an
8 kA rare earth electrolytic cell of an enterprise as the research object, the three-dimensional electric heating field
simulation was carried out by using COMSOL multi-physical field coupling software to optimize the model of anode
inclination and cathode structure simultaneously. The electric field distribution of electrolytic cell was obtained and
analyzed. The results show that the current density at the bottom of the cathode rod decreases and the electric field
distribution in the bottom half of the electrolytic cell is more uniform after the cathode is optimized into a
hemispherical shape, which improves the local overheating of the electrolytic cell. When the anode dip Angle
increases, the voltage in the tank decreases, and the high temperature area shifts to the bottom of the tank. The
distribution of electric heating field is the most reasonable when the anode half-dip Angle and insertion depth are 8°
and 320 mm.

Key words: rare earth electrolytic cell; anode and cathode; structural optimization; electric-thermal field

distribution ; bottom structure of cathode; anode inclination angle



